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DATA DUPLICATION CONTROL METHOD " 

BcicrXy round or the Invention 

ThP. prp.55ftnt invention relates to a technique ot 
data duplication control in a computer system. 

It is a matter of course chat: as Tor a public or 
corporate infrastructure system, being responsible 
for social inTras UugLuie/ a hiyh availability is 
pursued. In particular, nowadays, it is necessary to 
devise a count erme asure as to recovery works (disaster 
.recovery) of the system atter the event of disaster. 
In this regard, data stored in a main data center (site) 
is copied in a storage device at a sub data center as 
data backup. With this configuration, it is possible 
to continue operations even in disaster situations, 
by lisp of the data copied in the storage at the sub 
data center. 

For example, Japanese Patent Laid-open 
Publication No . 2001-3X8833 (hereinafter, referred to 
as "Patent Document 1") discloses a storage subsystem 
having a volume copying function to copy data by volume. 
Here, the "volume" indicates a logical unit to manage 
a storage medium (for example, a magnetic disk and the 
like) for storing data. 

in Japanese Patent Laid-open Publication No. 
2003-122509 (hereinafter, referred to as "Patent 
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Document 2"),. Lhere is disclosed a disaslet lewuveiy 
system which performs data transfer among three data 
centers. This disaster discovery system holds data 
in each of the three data r.Antftrs, thereby reducing 
5 data loss, as well as it maintains a configuration 
being prepared for disaster recovery, even after one 
data center is lost in the event of a disaster. Here, 
the "data loss" indicates lhal if a Ix'smsler delay 
occurs due to a long distance between the data centers 
10 and a disaster occurs during the delay time, data that 
is to hA f.ransfftrrftri during that time will be lost. 

Summary of the Invention 
Usually, data duplication is carried out by 
15 selecting a volume where the data that is required to 
he duplicated is stored, and by copying the data in 
units of volume. Therefore, a host computer 
responsible for business processing holds information 
of a volume which stores important information in the 
20 business processing, i.e., a volume required to be 
duplicated. 

When a volume to be used is added due to increase 
of data for executing business processing, it is also 
necessary to duplicate thu3 added volume. In order 
25 to keep consistency between data, the copying sequence 
should be assured when data is copied. Therefore, it 
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is> required that the volume newly kidded is immediately 
duplicated. However, in a conventional system, timing 
for such volume addition has not been taken into 
account: . 

5 Furthermore/ in the Patent Document 1, there is 

described that a secondary volume as a data copying 
destination is allocated (selected) within one disk 
subsystem. However, there is nu consideration 
regarding a case that which subsystem is to be selected 

10 if multiple disk subsystems exist. Further in the 
Patent Document 1, the data duplication within a 
multistage data center configuration (among at least 
three data centers) as described in the Patent Document 
2 is not considered either. 

10 The present invention has been made in view of 

the above situations, and a teature of the present 
invention is as the following: if there is a change 
in a group of volumes that are managed by a host 
computer, data duplication processing is immediately 

20 executed anaiiist the volume having been changed. 

In order to solve the above problems, in the 
present invention, volume information managed by the 
host computer and duplication definition information 
for carrying out the data duplication arc compared, 

25 and the duplication definition Information is updated 
based on a result of the comparison. 
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For example, the present invention comprises, 
an identification information reading step which. 

reads out from a stuiiny pui tioa (unit ) an 

identification infonustiftn list, in whir.h 
5 identification information of each of a plurality of 

storage media included in the storage subsystem is 

stored/ 

a first reading step which reads out from the 
storing portion a first duplication definition 

10 information which stores the identification 

infnrmflh'nn with msper.t to each of the plurality of 
storage media, and identification information of a 
copy destination storage medium of each of the 
plurality of storage media, and 

10 a first comparing step which compares the 

i rip.nf.i f i cati on information list read out in the 
identification information reading step, and the'f "irst 
duplication definition information read out in the 
first reading step. 

20 The present invention further comprises/ 

an addition step in which if there exists 
identification information that is stored in the 
identification information list but not stored in the 
first duplication definition information in the f irst 

25 comparing step, a copy destination recording medium 
of the storage medium having the identification 
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inf urma liuu is selected according to a predetermined 
selection condition, the identification information 
and the identification information of the copy 
destination storage medium thus selected are added to 
6 the first duplication definition information/ and data 
in the storage medium having the Identification 
information is copied to the copy destination storage 
medium thus selected, and 

a deletion step in which if there exists 

10 identification information that is not 3tored in the 
identi tication information list but is snored in the 
firet duplication definition information in the first 
comparing step/ the identification information and the 
identification information of the storage medium, 

15 which is a copy destination of the storage medium 
having the identification information, are delered 
from the first duplication definition information/ and 
copying the data of the storage medium having the 
identification information is stopped. 

20 Accordinq to the present invention/ if there is 

a change in a group of volumes that are. tnanaged by the 
host computer/ data duplication processing is 
immediately executed against the volume having been 
changed : 

20 
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Brief Description of Drawings 
Fig. 1 is a schematic diagram showing a computer 
system Lu whiuh uue of the embodiments of the present 
invention is appl ip.ri. 
5 Fig, 2 is a diagram showing an example of a 

hardware configuration of the computer system. 

Fig. 3 is a diagram showing an example of data 
sLructure of dala duplication configuration-si Loriay 
portion (unit) - 

!0 Fig. 4 is a diagram showing an example of data 

strur.twrft of copy group definition data- 
Fig. 5 is a diagram showing an example of data 
structure of copy group relation definition data. 

Fig. 6 is a diagram showing an example of data 
10 stiuuture of duplication condition data. 

Fig. 7 1s a diagram showing an example ot data 
structure of disk subsystem configuration data. 

Fig. 8 is a diagram showing a flowchart of 
processing in the data duplication-controlling 
20 pur Lion (unit) . 

Fig. 9 is a diagram showing a flowchart of volume 
addition processing in the data 
duplication-controlling port ion (unit ) . 

Fig. 10 is a diagram showing a flowchart of volume 
25 deletion processing in the data 

duplication-controlling port ion {unit ) • 
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Fly . lljLs4 schematic diaqram showing a computer 
system to which provides a management computer. 

Fig. 12 is a diagram showing an example of GUI to 
which the host computer system 1 or the management 
computer has. 

Detailed Dccoription of the Preferred Embodiments 
Preferred embodiments of the present invention 
will be explained as the following. 

In the data duplication processing of the preaent 
embodiment, a volume of copy source is referred to as 
"a primary volume", and a volume of copy destination 
is referred to as "a secondary volume". A pair oi Lhe 
"primary volume and the "secondary volume" i s referred 
to as "a pair". Here, it is assumed that in the data 
duplication processing, there are a synchronous remote 
copy and an asynchronous remote copy as described' in 
the Patent Document 2. specifically/ the synchronous 
remote copy is a method as the following: When an update 
instruction {writing instruction) is issued to the 
primary volume from a host computer and thp "lilcs, 
copying to the secondary volume is continuously 
carried out in sync with the update instruction. On 
the other hand, the asynchronous remote copy is as the 
following: When an update instruction (wriLiag 
instruction) is issued to the primary volume from a 
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host computer and Llie like/ copying Lu'Lhe 5 ecundary 
volume is carried out at irregular intervals 
irrespective u£ Llie update instruction. 

As for a method for sp.lftnting a secondary voiump. 
5 within a predetermined disk subsystem/ the method 
described in the patent document l will be used. That 
is, according to a secondary volume selection 
instruction from Lhe host compuler/ Ihe diak subsystem 
selects a volume, not in use and having larger disk 
10 volume than that of the primary volume, within the disk 
subsystem, and notifies the host computer o± thus 
selected volume. 

Fig. 1 is a schematic diagram of a computer system 
to which one embodiment of the present invention has 
>j 10 be^n applied. Tliis system comprises a host computer 

system 1, dislc subsystem 30 of a main data center 3, 
a disk subsystem 40 of a local data center 4, and a 
disk subsystem 50 of a remote data center 5. The main 
data center 3, the local data center 4 , and the remote 
^ 20 dale* center 5 respectively include a plurality of disk 

[ M subsystems 30, disk subsystems 40, and disk subsystems 

50. 

Here, it is assumed that the data duplication 
processing between the main data center 3 and the local 
25 data center 4 is based on the synchronous remote copy, 
and the data duplication processing between, the local 
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data center 4 and the remote data center 5 i5 based 
on the asynchronous remote copy. It is further 
assumed that each of the connection between the main 
data center "J and the local data center 4, and the 
5 connection between the local data center 4 and the 
remote data center 5 is established via a network 2 
such as intranet. 

In the present embodiment, as for these data 
centers 3 to 5, each of the disk subsystems 30, 40 and 

10 50, respectively of the main data center 3, the local 
data center 4, and the remote data center 5 are serially 
connected, setting the host computer system 1 as a base 
point- In other words, JTirsLly, the volume 32 of the 
main data center 3 is defined as a primary volume that 

IS is a copy source, and the volume 42 of the local data 
center 4 is defined as a secondary volume , so that those 
two volumes arc defined as a first pair. Furthermore, 
the volume 42 of the local data center 4 is defined 
as a primary volume and the volume 52 of the remote 

20 data center 5 is defined as a secondary volume/ so that 
those two volumes ar<* defined as a Sftconri pair. With 
this configuration, it is possible to make a copy of 
the volume 32 of the main data center 3 in the remote 
data center 5 . 

25 It is to be noted that each of the volumes in the 

first pair where the volume 32 of the main data center 
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3 is defined cts a piimary volumy and the second pair 
where the volume 42 of the local data center 4 is 
defined as a primary volume, are collectively referred 
to as a vnlumft image set 6. 
5 In the present embodiment , the data centers are 

in three stages, i . e . , the main data center 3, the local 
data center 4 and the remote data center 5- However, 
the preseaL ixiveuLiuu is ug L limited to this 
configuration, and data centers in two stages or four 

10 or more stages may be applicable. 

The host computer system 1 comprises a host 
computer 10 and a host computer SVP (Service Processor) 
20. The host computer 10 is a general-purpose 
computer unit which executes various data processing 

1G procedures ( so-called business processing) . The host 
computer 10 comprises a data duplication-controlling 
portion (unit) 11, a volume -man aging portion (unit) 12/ 
a data duplication configuration-storing 
portion (unit ) 13, an I/O configuration-storing 

20 portiuu (unit) 14, and an input-output port ion (unit ) 
15. 

The -data duplication-controlling portion 11 
controls so-called data duplication processing, in 
which a copy is made by volume as to the data stored 
25 in the disk subsystem 30 of the main data center 3, 
to the disk subsystems 40, SO of the local data center 
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4 and the remote data center 5. 

The volume-managing portion 1? serves as a 
function of the operating system (referred to as ^OS" 
in the toiiowingj , which is not illustrated, and 
provides an application program (businccc processing 
program) with the volumes in the disk subsystems 
collectively as ono virtual volume group. 
Furthermore, the volume-managing portion 12 manages 
this virtual volume group, and outputs mana gemen t 
information of the volumes (for example, a list of 
VUL5ER) included in the volume group. The ^VOLSEK" 
represents "volume serial number" that is allocated 
to identify individual volumes. IL is assumed in the 
present embodiment that the volume-managing portion 
12 has one volume group. 

The data duplication configuration-storing 
portion 13 stores information necessary for the data 
duplication-controlling portion 11 to execute Lhe data 
duplication processing, and this will be explained 
below with reference to Fig. 3 to Fig. 7. 

The I/O configuration-storing portion 14 storafl 
configuration information of various I/O devices 
including the disk subsystems connected to the host 
computer 10. When the host computer 10 is started up 7 
the OS expands on a memory {main memory) Lhe 
information stored in the I/O configuration- storing 
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portion 14. 

The input-output portion 15 carries out data 
Lxansfer between Lhe v/axiuus I/O devices including the 
disk subsystem and the memory, hasfid nn the information 
5 stored in the I/O configuration-storing portion 14. 
The cfu in the host computer 10 accesses the disk 
cubcyctcm via the input-output portion 15, and refers 
to and updates data. The hosl coinpuler 5VJ? 20 is a 
sub processor to monitor or operate the host computer 

10 10, and it is used as a console. 

The main data canter 3 r.nmprises a plurality ot 
subsystems 30 which arc connected to the host computer 
10. Each of the disk subsystems 30 includes a disk 
controller 31, a plurality of volumes 32, and a disk 

15 subsysleiu SVP 33. The disk controller 31 controls the 
volume 3?, such as data input and output, based on an 
instruction from the host computer 10. It is 'to" be 
noted that the disk controller 31 also executes a 
process; for selecting a secondary volume as described 

20 in the Patent Document 1. Ixi other words, accordinq 
to the instruction from the host computer 10 to select 
a secondary volume, the disk controller 31 selects a 
vnlumft within the disk subsystem, not in use and having 
larger disk volume than that of the primary volume, 

25 and notifies the host computer of thus selected volume . 

The volume 32 ic storage medium for storing data, 
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such as a maijnelic disk, dad it is a loqical unit to 
manage the storage medium. Therefore, a plurality of 
physical magnetic disks may be stored in one volume 
32, or it is possible to define a plurality ot magnetic 
disks as one volume- The disk subsystem SVP 33 is a 
sub processor to monitor or operate the disk controller 
31 and a plurality of volumes 32. 

The local daLa center 4 and the remote data centex 
5 respectively have a plurality of disk subsystems 40, 
50. The plurality of disk subsystems 40, 50 have 
similar contigurat ion as that ot the disk subsystems 
30 in the main data center 3. 

As the host computer 10 described above, it is 
possible to use a general-purpose computer system 
which comprises, as shown in Fig. 2 for example, a CPU 
9U1, a memory 902, an external storage unit 903 such 
as magnetic disk, an input unit 904 such ao a keyboard 
and mouse, an output unit 905 such as a monitor and 
printer, a communica tion control unit 90'6 to establish 
a connection with a network, and a bus 9 07 for 
connecting the each of the above units. 

In this computer system, when the CPU 901 executes 
a predefined program of the host computer 10, which 
is loaded on the memory 902, each function of the host 
computer 10 is implemented. In this case, the memory 
902 or the external storage unit 903 is utilized as 
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the data dupl lea Liun ^gnriqutciliuii-s tor ing portion 13 
and the I/O configuration-storing portion 14. The 
disk subsys tent 30 of the main data center 3 is also 
nspd as thft Axt.firnal storage unit y(J3. The host 
computer 3VP 20 is utilized as the input unit 904 or 
output unit 905. 

It is to be noted that a general-purpose computer 
syslem as shown iu Fiy . 2 can also be used for the host 
computer SVP 20 r the disk subsystem SVPs 33, 43, 53 
and the disk controllers 31, 41, 51. 

Next, the data duplication 
configuration-storing portion 13 of host computer 10 
will be explained. 

Fig. 3 shows information items stored in the data 
duplication configuration-storing portion 13. The 
data duplication contigurat ion- storing portion 13 
comprises copy group definition data 16, copy group 
relation definition data 17, duplication condition 
data 18 and disk subsystem configuration data 19, 

Fiy . 4 shows an example of data structure of the 
copy group definition data 16. The "copy group" 
represents a collection of pairs of the primary volume 
(copy source) and the secondary volume (copy 
destination) in the data duplication processing. In 
the present embodiment, there are generated two copy 
groups, i.e., a copy group between the main data canter 
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3 and Lite local data center 4, and a copy group between 
the local data center 4 and the remote data center 5. 
If another copy group exists as a target of the data 
riupl i rati on processing, such as the case where Che data 
duplication is carried out in a data center besides 
the above three data centers, the copy group definition 
data 16 is further generated for the additional copy 
group . 

The copy group definition data 16 includes a copy 
group number 161, a transfer type identifier 162, a 
volume group identitier 163, a primary volume data 
center identifier 164, a secondary volume data center 
Identifier 165, a related/non-related flag 166, and 
at least one pair data 167. 

The copy group number 101 is a number to identify 
a copy group . The copy group number 161 may be a unique 
number inputted by a user from the input unit* 90*4. 
Alternatively, It may be a number obtained by automatic 
numbering by the data duplicatibn-cont rolling portion 
11. The transfer type identifier 162 is to identify 
the transfer type, synchronous or asynchronous. The 
volume group identifier 163 is to identify a virtual 
volume group managed by the volume-managing portion 
12. 

The primary volume data center identifier 164 is 
to identify the data center, in which the primary 
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volume (copy source) of the pair included in Lhe copy 
group exists. The secondary volume data center 
identifier 165 is Lo identify the data center in which 
the secondary volume (copy destination) of thft parr 
included in the copy group exists. It is to be noted 
as the data center identifiers 164, 165, for example, 
the main data center 3 may be represented by "main", 
the local data center 4 may be represented by "local", 
and the remote data center 5 may be represented by 
"remote". The related/non-related flag 166 is a flag 
which indicates whfithp.r or not a ropy group exists, 
which defines the secondary volume of the pair included 
in the copy group as a primary volume. Than is, It: 
is a flag to identify an existence of a copy group which 
forms a volume image set 6 together with the present 
copy group. 

The pair data 167 is to identify a primary volume 
(ropy sourr.ft) and a secondary volume (copy 
destination) which constitute a pair, and the pai r data 
is configured by pairing Lhe primary volume and the 
secondary volume. Furthermore, if there are a 
plurality of pairs within one copy group, a plurality 
of pair data if.Aiiis 167 are made corresponding to the 
number of pairs existing in the copy group. 

in other words, as shewn in Fig. 4, the pair data 
167 comprises ac information of the primary volume 
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(copy source) , a primary volume uumbei 1671, a primary 
disk subsystem number 1672, and a primary VOLSER 1673 . 
Similarly, the pair data 167 as information of the 
secondary volume* (copy destination), a secondary 
volume number 1674, a secondary disk subsystem number 
1675, and a secondary volser 1676. 

The volume numbere (primary and secondary) 1671, 

1674 are unique numbers which ideuLily the volumes 
uniquely within the disk subsystem. Furthermore, the 
disk subsystem numbers (primary and secondary) 1672, 

1675 arp. unique numbers which identity uniquely a 
plurality of disk subsystems existing in the data 
center. The VOLSBRs (primary and secondary) 1673, 

1676 are serial volume numbers for the volume-managing 
portion 12 of the host computer 10 to manage each volume . 
It is to hA noted that the volumes 42, 52 of the local 
data center 4 and the remote data center 5 may not' be 
managed by the volume-managing portion 12. in this 
case,' the VOLSERs 1673, 1676. of the volumes 42, 52 
respectively included in the local data center 4 and 
the remote data center 5 become space (empty data) . 

Next, the copy group relation definition data 17 
will be explained. The copy group relation definition 
data 17 establishes relations among a plurality of copy 
groups that are defined in the copy group definition 
data 16. Accordingly, the volume image set 6 can be 
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defined. 

Fig. 5 shows an example of data structure of the 
copy group relaLiuxi de fini liuji data 17. The copy 
group relation definition data 17 rompr i.se.s the first 
copy group number 171 and the second copy group number 
172, in the first copy group number 171, there is 
ctorcd a copy group number 161 of the copy group 
definition data 16 where an identifier of the main daLa 
center 3 is stored in the primary volume data center 
identifier 164- In the second copy group number 172, 
thP.rp is storpri another r.npy group number lbl of the 
copy group definition data 16. The copy group 
definition data 16 indicated by the another copy group 
number includes identification information items 1671 
Lo 1673 regarding Lhe piimaty volume (copy source) 
stored in each pair data 167, which respectively 
correspond to identification information item3 1674 
to 1676 regarding the secondary volume {copy 
destination) stored in each pair data 167 of the copy 
group definition daLa 16, Lhe copy qroup number of 
which is stored in the first copy group number 171. 

In other words, the secondary volume information 
items 1 674 to 1676 ot eacii pair data 167 included in 
the copy group definition data 16 of the firat copy 
group number 171 are respectively equal to the primary 
volume information items 1671 to 1673 of each pair data 
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167 included in Lhe uupy qxuup definition data 16 
having the second copy group number 172. As thus 
described, related copy group number 101 is stored in 
each of thfi first r.opy group number 171 and the second 
5 copy group number 172/ whereby a volume image set S 
can be defined by establishing a relation between two 
copy groups. 

>: In Llie present euibudinieii L , since the data centers 

are in three stages, the copy group relation definition 
10 data 17 includes the first and the second copy group 
numbers 171, 172- However, it the data centers are 
in four ctogcc, the copy group relation definition data 
17 may further Include a third copy group number in 
addition to the first and the second copy group numbers 
|q 15 171, 172. 

Next, the duplication condition data 18 will be 
explained. The duplication condition data 18 stores 
a condition tor selecting a disk subsystem of the copy 
destination or the copy source, when a pair is made 
20 (i.e., a pair is made between the primary volume of 

H 

copy source and the secondary volume of copy 
destination) . It is to be noted that the duplication 
condition data lb is used in volume addition processing 
(see Fig. 9) in the data duplication-controlling 
25 portion 11, as described below. 

Fig. 6 shows an example of table which represents 
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the duplication condition daLa 16. The duplicaLiuii 
condition data 18 comprises a selection condition 181, 
in which a selection condition used when the data 
duplication-cont rol 1 i rig portion 11 splftr.t.s a riislc 
6 subsystem is described, and a temporary condition flag 
182 which indicates- whether or not the selection 
condition 181 ic temporarily used only in the present 
volume addition processing. 

The selection condition 181 includes two types, 

10 i.e./ a permanent (general) selection conditions 103, 
184, which arft previously inputted by a user trom the 
input unit 904, and a temporary selection condition 
185 temporarily generated by the data 
duplication-controlling portion 11 in the volume 

15 addition processing- The permanent selection 

r.n nditi oris 1 83, 184 i nr. In d ft a ronrtit ion necessary tor 
volume management and operations, a restriction in a 
hardware specification or a restriction in the data 
duplication-controlling portion 11, and the 

20 conditions are Lo be used in all volume addition 
processing. For example, among the selection 
conditions as shown in Fig. C, in the permanent 
sal p.r.ti on conditions 183, 1841, there are described 
selection conditions in the case of asynchronous 

25 remote copy (data duplication between the local center 
4 and the remote data center 5) . As for the temporary 
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selection condition 185, it is qenexated when the data 
duplication-controlling portion 11 executes the 
volume addition processing, and it is a selection 
condition iisp.rJ only in the present processing. This 
5 temporary selection condition is deleted at the time 
when the present processing is completed. 

The temporary condition flag 182 is a flag to 
identify whether the selection condition 181 is 
permanent or temporary. In the present embodiment, 

10 the temporary condition flag 102 being "OFF" indicates 
permanent selection conditions 183, 184- 
Altornativcly, the temporary condition flag 182 being 
M ON" indicates a temporary selection condition 185. 
Next, the disk subsystem configuration data 19 

15 will be explained. The disk subsystem configuration 
data 19 stores a con tiguration o£ the disk subsystem 
and volume which are target of data duplication 
processing in the host computer 10. 

Fig. 7 shows an example of data structure of the 

20 disk subsystem conf iqur at ion data 19. As illustrated, 
the disk subsystem conf igxiration data 19 stores by data 
center, a data center identifier 191, a disk subsystem 
number 132, an unused volume number 193, a volume 
number 1Q4, and VOLSER 195. The unuccd volume number 

25 193 stores the number of volumes which are unused 

(blank) within the disk subsystem. This unused volume 
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number 193 initially biuret? the number of all volumes 
included in the disk subsystem. When the data 
UuplicaLioii-cuiitxulling portion 11 uses the unused 
volume for the volume* addition processing and the like 
5 (see Fig. 9) , the number of volumes thus used is 
subtracted form the unused volume number 193. in 
other words / the disk subsystem where the unused volume 
number 193 is ~0", il indicates thai thei-e is uu unused 
volume . 

10 In the example as shown in Figure 1 1 the main data 

r.ftntp.r 3 whose data center identifier 191 is "main" 
includes two disk subsystems, the disk subsystem 
numbers 192 of which are respectively "1" and *2". The 
disk subsystem whose disk subsystem number 192 is "1" 

10 includes llii.ee volumes the volume numbers 194 of which 
arft "00", "01", and "02", respectively. The VOLSER 
195 of each volume is "VOL010", "VOL001", and x * VOLO 05" . 
Since the unused volume 193 is "0", there is no volume . 
that is unused, as for those volumes. 

20 Furthermore, the local data center 4 whose data 

center identifier 191 is "local" includes a disk 
subsystem having "5" as the disk subsystem number 192, 
and this disk subsystem includes a volume whose volume 
number 194 is "00". Since this volume is not managed 

25 by the volume-managing portion 12/ the volser 195 is 
blank (space) . Furthermore, the remote data center 
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5 wlioae data ceattfx iaentifiei 191 is "remote" includes 
a disk subsystem whose disk subsystem number 192 is 
w 8", and this disk subsystem includes a volume whose 
volume rmmhftr 194 is "UO". The VOLSER iy^ ot this 
volume is also blank (3pace) . 

Next, a tlow of processing in the data 
duplication-controlling portion 11 will be explained 
following Lhe Iluwclmxt us shown in Fig. 8. 

The data duplication-controlling portion 11 
executes the data duplication proceasing periodically, 
every constant time period or cycle (for example, once 
a day, once a week, and the like) . Alternatively, the 
data duplication-controllinq portion 11 receives a 
user instruction from the input unit 904, and executes 
the data duplication processing. When there is a 
change in a volume group managed by the volume-managing 
portion 12, the volume-managing portion 12 instructs 
the data duplication-controlling portion 11 to execute 
the data duplication processing. Then, the data 
duplication-controlling portion 11 receives this 
execution instruction, and executes the data 
duplication processing . 

firstly, the data duplication-controlling 
portion 11 reads out the copy group relation definition 
data 17 from the data duplication 

configuration-storing portion 13, and obtains the 
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first cupy yiuup number 171 (5801). Then, the data 
duplication-controlling portion 11 reads out from the 
data duplication configuration-storing po-tion 13, 
the ropy group definition data lb having the copy group 
5 number thus obtained/ and further obtains a volume 
group identifier 163 of the copy group definition data 
16 thue read out (S802). 

Next/ Lhe dala duplicaLiuu-cuiitr oiling portion 
11 obtains from the volume-managing portion 12, a 

10 VOLSER list of the volume group identifier 163 thus 
obtained (S803). The VOLSER iisr is a list which the 
volume-managing portion 12 holds by volume group, and 
it is a catalogue of VOLSERs of the volumes included 
in each volume group. 

10 Then, the data duplication-controlling portion 

11 compares the VOLSER registered in the VOLSER list 
obtained in S803, and primary VOLSER 1673 of each pair 
data 167 included in the copy group definition data 
16 which is read out in S802 (S8 04 ) . Then, the data 

20 duplication-controlling portion 11 determines 

whether or not there exists a volume as to which the 
data volume addition processing is to be executed 
(SbOb) . in other words, the data 
duplication-controlling portion 11 determines 

25 whether or not all the VOLSERs stored in the VOLSER 
list are stored in the primary VOLSEP. 1673 of the pair 
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ddla 167. 

. If there is a VOLSER that is included in the VOLSER 
list, but not stored in any of the primary VOLSER 1G73 
of th« pair data 167 (SBUb: YES), it indicates mat 
5 a volume to be used in the business processing in the 
host computer 10 Is added, but a data duplication 
processing has not been carried out yet against thus 
added volume* Theitsfoxe, the ddtd 

duplication-controlling portion 11 executes a process 

10 for adding a volume of the pertinent VOLSER to the copy 
group definition data 16 {S80b) . This volume addition 
processing (S80S) will be described below with 
reference to Flcr. s. 

On the other hand, all the VOLSERs included in 

10 the VOLSER list are respectively stored in any of the 
primary VOLSER 1673 of the pair data 167 (S805: NO), 
the data duplication-controlling portion 11 
determines whether or not there is a volume to be 
deleted from the copy group definition data 16 (S807 ) . 

20 In other words, if there is a VOLSER which is stored 
in the primary VOLSER 1673 of the pair data 167, and 
not stored in the VOLSER list (3007: YES), it indicates 
that the data duplication processing is performed 
against a volume which becomes unnecessary in the 

25 business processing. Therefore/ the data 

duplication-controlling portion 11 carries out a 
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pxucess lui deleting the pair data 1G7 having the 
volume of the pertinent VOLSER, from the copy group 
definition data 10 (5808). This volume deletion 
processing (S808) will be described with reference to 
5 Fig. 10* 

On the other hand. If all the VOLSERs stored in 
the primary VOLSER 1673 of the pair data 167 are stored 
in Lhe VOLSER ll*t (S807: NO), VOLSERs in the VOLSER 
list and the primary VOLSERs 1673 of the pair data 167 

10 held by the copy group definition data 16 are 

respectively identical to each other. Therefore, the 
data duplication-controlling portion 11 completes the 
data duplication-control processing, wiLhoul 
executing the volume addition processing (S806) or the 

1G volume deletion processing (3808). 

Then, the data duplication-controlling portion 
11 is in a 3tate of "WAIT", until the next start-up 
timing (for example, at the next start-up cycle, upon 
receipt of execution instruction from a user or the 

20 voluiiie-iuanaqirig portion 12, and the like) . 

Next, a flow of the af oreroent i nnp.d volume 
addition processing (3006) will be explained following 
the flowchart as shown in tig. 9. 

At first, the data duplication-controlling 

25 portion 11 reserves a reqion in the data duplication 
configuration-storing portion 13, for adding the pair 
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data 167 in the copy yi'uup defiui Liun data 16, whi^h 
is a target for processing. Then, primary volume 
information (copy sourcts) of thus added pair data 1G7 
is set (S901) . Tn nthftr words, the data 
S duplication-controlling portion 11 sets in the primary 
VOLSEK 1673, a VULSER that is determined to be added 
in 5806. Then, the data duplication-controlling 
portion 11 reads out the disk subsys Leiu cunf iyur a Liun 
data 19, and obtains a volume number 194 and a disk 

10 subsystem number 192 of the VOLSER thus set. Then/ 
thA obtained volume number 194 and the disk subsystem 
number 192 arc respectively set in the primary volume 
number 1671 and the primary disk subsystem number 1672 . 
Than, the data duplication-controlling portion 
,y 15 11 obtains from Hits copy group definition data 16 which 

is a targAf. nf processing/ a secondary volume data 
center identifier 165 a3 a copy destination (S902) . 
Next, the data duplication-controlling portion 11 
reads out the. disk subsystem configuration data 19, 

20 and obtains the disk subsystem data 192 to 195 held 
M by the data center identifier 191 identical to the data 

center identifier 1G5 thus obtained (3903) . Then, the 
data duplication controlling portion 11 determines 
whether or not there ia a disk subsystem available for 

25 being selected as a copy destination, based on the 
obtained dick subsystem information 192 to 195 (S904) . 
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la other words/ the Udld duplica tiun-contrullinq 
portion 11 firstly extracts a disk subsystem which has 
an unused volume. It is determined whether or not 
therp. is an unused volump in a disk subsystem, by 
5 referring to the value of the unused volume number 103 
ot the disk subsystem configuration data 19. The disk 
subsystem having the value other than "0" is extracted, 
since it indicates that there is an unused volume. IX 
the unused volume number 193 of a disk subsystem is 

10 M 0", it indicates that the disk subsystem does not 
include an unused volume, and thus it cannot be 
selected as a copy destination subsystem. 

Then, the data duplication-controlling portion 
11 selects a disk subsystem which satisfies a condition 

10 described in the selection condition 181 of the 

duplication condition data 18. For example, in the 
duplication condition data 18 aa shown in Fig. "6, "if 
the transfer type identifier 162 of the copy group 
definition data 16 as a processing target is 

20 synchronous remote copy, any of the constant selection 
conditions 183 and 184 is not applicable. Therefore, 
it is possible to select a disk subsystem having an 
unused volume, without being restricted by the 
constant selection conditions 183/ 184, which arc 

25 stored in the duplication condition data 18. on the 
other hand, if the transfer type identifier 162 of the 
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copy group definition data 16 as a processing target 
is asynchronous remote copy, both of the constant 
selection conditions 183 and 184 are applicable. 
Thp.rftfnrft, a disk: subsystem which satisfies those 
5 constant selection conditions 183, 184 is selected. 
It is to be noted if there are a plurality of disk 
subsystem selectable as a copy destination, any one 
of the disk subsystem u umbels is selected, in 
accordance with a predefined rule, such as selecting 
10 a disk subsystem having the smallest disk subsystem 
number 192. 

If there is a disk subsystem as a candidate of 
the copy destination (5904; YES), the data 
duplication-controlling portion 11 determines 

10 whether or not a secondary volume as a copy destination 
can be obtained trom the pertinent disk subsystem 
(S905) . A method for obtaining the secondary volume 
is same as the method for selecting a secondary volume 
described in the Patent Document 1. In other Words, 

20 accoidinq to the instruction for selecting a secondary 
volume from the data duplication-controlling portion 
11, the disk controller 31 selects a volume unused and 
having a disk volume larger than that of the primary 
volume, and notifies the data duplication-controlling 

25 portion 11 of thus selected volume. 

If the secondary volume is normally obtained 
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(S905; YES) / tlie delta duplication-controlling portion 
11 sets the information of thus obtained seronrtary 
volume, in the secondary volume information (copy 
destination) ot the pair data reserved in 3901 (5906) . 
6 In other words, the volume number 1674 and the diok 
subsystem number 1675 of the pertinent secondary 
volume is set. Then, the data 

duplication-controlling portion 11 issues a pair- 
making setting command for the newly ganerat'.Bri pair 

10 as the pair data 167, to the di3k subsystem of the 
primary volume (copy source) and the disk subsystem 
of the secondary volume (copy destination) (S907) . It 
is to be noted that this pair making selling command 
is same as a pair making command for the "pair maVing" 

15 as described in the Patent Document 1- That is, the 
pair making command triggers off a updating of internal 
information in the diok subsystem and execution of a 
copy-making. 

Then, the data duplication-controlling portion 

20 11 determines whether or not the. setting command has 
been successful (S9C18). Tf thP. setting command has 
been successful (3908; YES), the data 
duplication-controlling portion 11 determines 
whether or not there exists a copy group related with 

2D the copy group definition data 16 as a processing 
target (S909) . Specifically, the data 
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dupiicaLiou-conlr ullinq pur Liuu 11 refers to the 
related/non-related flag 166 of the copy group 
d^riaiLiuii data 16, and determines whether or not there 
is a rel^t.Rri copy group. 

If there exists a related copy group (S909: YES) , 
it indicates that a volume image set 6 is In process 
of being generated. Specifically, it indicates a 
sLaLus Lhal even alter the pair data 167 is defined 
between the disk subsystem 30 of the main data center 
3 and the disk subsystem 40 of the local data center 
4, the pair data lb7 between the disk subsystem 40 of 
the local data center 4 and the disk subsystem SO of 
the remote data center 5 has not been defined yet. 
Therefore, it is necessary to execute a volume addition 
processing continuously. 

If there is a related copy group (S909: YES) , the 
data duplication-controlling portion 11 refers to the 
copy group relation definition data 17, and obtains 
a second copy group number 172 having as the first copy 
qrrouo number 171, the copy qroup number 1C1 of the 
pertinent copy group (S910) . Then, the process 
returns to 3901, and the data duplication-controlling 
portion 11 carries out the volume addition processing 
again against the copy group having the second copy 
group number, which is obtained in S910. in this case, 
the data duplication-controlling portion 11 sets the 
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vuluine information of copy destination of the pair data 
167 generated in S906, as primary volume information 
(copy source) of the pair data 1G7, for which a region 
is newly reserved. 
6 Furthermore, if there is not a dick Gubcyctcm 

satisfying the duplication condition data 18 and the 
like (S904: NO), the data duplication-controlling 
puiliou 11 deltsiiuines whether or not the copy group 
as a processing target is a head of the volume inage 

10 set 6 (3911). In other words, the data 

duplication-controlling portion 11 determines 
whether or not the copy group number 161 of the copy 
group definition data 16 as a processing laryeL is 
stored in the second copy group number 172 of the copy 

15 group relation definition data 17. If the copy group 
number 161 as a processing target is stored in the 
second copy group number 172/ the data 
duplication-controlling portion 11 deLermines LhaL 
the pertinent copy group is not a head of the volume 

20 image set 6. On the other hand, if the copy group 
number 161 as a processing target is nnt storfld in the* 
second copy group number 172, the data 
duplication-controlling portion 11 determines that 
the pertinent copy group is a head of the volume image 

25 set 6, 

If the copy group as a processing target is a head 
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u£ the volume image set 6 (S911: YES), that is, if it 
is a pair making between the main data center 3 and 
the local data center 4, the data 

duplies f.ion-nontroliing portion 11 outputs an error 
in the host computer SVT 20 which i3 an output unit 
905 (S914 ) . 

On the other hand, if the copy group as a 
processing laryel is not a head of the volume image 
set 6 ($911: NO) , or a secondary volume cannot be 
obtained (S90S; NO] f or a setting commend has failed 
(S908), it is necessary that the process returns to 
S901, and the volume addition processing (S806) is 
executed again. Therefore, the data 
duplication-controlling portion 11 adds the 
information which is a cause of error to the 
duplication condition data 18 (S912). in other words, 
the data duplication-controlling portion 11 adds the 
information as to the disk subsystem in error to the 
selection condition 181 of the duplication condition 
data 18, $u that the disk subsystem in error cannot 
be selected. At that timing, the temporary condition 
flag 182 is set to •ON". For example, as shown in Fig. 
6, a temporary selection condition 185 is added, such 
as *the di3k subsystem number *5" with the data center 
identifier being "local" cannot be selected". 

It is noted that when the setting command has 
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failed (S908) , it is conceivable that a failure occurs 
in the disk subsystem that issued a command - 
Therefore, the data duplication-controlling portion 
11 adds to the duplication condition data 18, the 
6 information of the disk subsystem where the failure 
has occurred, as a temporary selection condition, so 
that such subsystem cannot be selected. 

Ful Lheiiuore, if the copy group as a processing 
target is not a head of the volume image set 6 (c;qii : 
10 NO) , a selection of the disk subsystem in the copy group 
at the head of the volume image set 6 causes an error. 
The selection of the disk subsystem in the copy group 
at the head causes such an error, because ol Lhe reasons 
as the following: As described above, in the example 
15 of constant conditions 103,. 104 of the duplication 
condition data 18 (see fig. 6), conditions in the case 
of asynchronous transfer arc described. Therefore, 
if the head copy group is based on synchronous Lransfer, 
the constant conditions 183, 184 are not applicable. 
20 However, if related copy group is based on asynchronous 
transfer, those constant conditions 183, 184 are 
applicable. For example, if a different disk 
subsystem is selected as a secondary volume in the 
volume addition processing for the head copy group, 
20 the selected disk subsystem becomes a primary volume 
of the related copy group. Therefore, it does not 
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saLisfy Lhe nuns Lan L condiLiun 183. 

Then, the data duplication-controlling portion 
11 telens Lu the copy group relation definition data 
17, «nri nhtairs a first copy group number 1/1 that has 
the copy group number 161 of the copy group definition 
data 16 as a processing target, as a second copy group 
number 172. Subsequently, the data duplication- 
cuulrolliny poiLiuii 11 defines Lhe copy group 
definition data 16 of thus obtained first copy group 
number as a copy group to be processed next. Then, 
the data duplication-controlling portion 11 issues to 
the dick subsystem, a pair deleting setting command 
for deleting the pair making settinq command which has 
been issued against the head copy group in S907 (S913) . 
Furthermore, the data duplication- controlling 
portion 11 deletes the pair data 167 generated in the 
volume addition processing in the head copy group. " It 
is to be noted here that this pair deleting setting 
command is same as the deleting command for "pair 
deleliuu" described in the Patent Document 1. That 
is, the internal information of the disk subsystem is 
updated to render the status as "no pair making". 

Subsequently, the data duplication-controlling 
portion 11 returns the process to S901, and the volume 
addition processing (S806) is executed again for the 
head copy group. 
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Aflei tnor information is outputted due to a 
failure in the volume addition processing ($914), or 
the volume addition processing is successful and no 
other relating copy group exists (SyuS: NO) , the data 
duplication- controlling portion 11 deletes the 
temporary selection condition 185 with a temporary 
condition flag 182 "ON", which has bean added to the 
duplication condition data 18 (S915) , and the volume 
addition processing is completed. 

Next/ a flow of the aforementioned volume 
deletion processing (5808) will be explained following 
the flowchart as shown in Fig. 10. 

The data duplication-controlling portion 11 
determines whether or not the copy group decided to 
be deleted in 3808 has a related copy group, by 
referring to the related/non-related flag 166 (S1001) . 
Then, if it has a related copy group (S1001: YES) , the 
data duplication-controlling port ion 11 obtains a copy 
group number of the related copy group and pair data 
167 as a target of the deletion processing (31002). 
In other words, the data dup.l i.ea t i on -con t ro 1 1 i ng 
portion 11 refers to the copy group relation definition 
data 17, and obtains a second copy group number which 
has the copy group number as a processing target, as 
the first copy group number 171. Furthermore, the 
data duplication controlling portion 11 obtains a 
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secondary volume uf the volume (primary volume) to be 
deleted. Then, the data duplication-controlling 
portion 11 refers to the copy group definition data 
16 of thus obtained copy group number, and obtains pair 
data 167 in which the secondary volume (copy 
destination) or the primary volume (copy source) to 
be deleted is defined as a primary volume (copy 
source) . 

Then,, the data duplication-controlling portion 
11 returns the process to 51001, and determines again 
whether or not the copy group decided to be deleted 
has a related copy group (S1001) . If it does not have 
a related copy group (51001: NO), the daLa 
duplication-controlling portion 11 issues to the disV 
subsystem, a pair deleting setting command to delete 
the pair of the pair data 167 including a volume to 
be deleted (or a secondary volume (copy destination) 
of the volume to be deleted) (S1003) . 

Then, the data duplication-controlling portion 
11 determines whether or not the pair deleting setting 
command has been successful (SJOOd). Whan f.hfi pair 
deleting setting command has been successful (S1004: 
YES), the data duplication-controlling portion 11 
deletes from the copy group definition data 16, the 
pair data 167 as to which the deleting setting command 
has been issued (S1005) . Subsequently, the data 
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duplication-controlling portion 11 determines 
whether or not there is a copy group to he rip.lftt.ftd next 

(S100C) • In other words, when the data 
duplication-controlling portion 11 obtains a related 
copy group in S1002, it ctorcc o copy group number and 
pair data to be deleted at the present Liming, in the 
memory 902 or in the external storage unit 903 . Then, 
the data duplication controlling portion 11 determines 
whether or not there i s a r.opy group to hp. rielftt.ftri next, 
by use of those information itemc. 

if there is a copy group to be deleted next (S1006: 
YES), the data duplication-controlling portion 11 
obtains the copy group number and the pdit datd 167 
stored in S1002 (SI 007 ) , and it returns thP. pror.ftss 
to S1003 and issues a pair deleting setting command. 
Alternatively, if there is no copy group to be deleted 

(S1006: NO), the volume deletion processing is 
completed. Furthermore, if the pair deleting setting 
command failed (S1004: NO), the data 

duplication-controlling portion 11 outputs an error 
to the host computer SVP 20 which is an output unit 
905, and ends the volume deleting proce33ing. 

In the description above, one embodiment of the 
present invention has been explained. 

In the present embodiment, if there is a. change 
in volume group managed by the host computer 10, it 
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is possible to carry out immediately the data 
duplication processing against thus changed volume. 
Accordingly, data consistency is secured, whereby 
consistency ot the data within the volume groups can 
6 be maintained. 

Furthermore, even if there are multiple disk 
subsystems, an appropriate subsystem can be selected 
as a copy destination for duplicating data. 

In addition, even if the system con f i gti ra t i on is 

10 complicated due to a plurality of data copy 

destinations, such as the main data center 3, the local 
data center 4, and the remote center 5, it is possible 
to select an appropriate disk system as a copy 
destination for data duplication, by adding a 

15 temporary selection condition to the duplication 
condition data 18, whereby the data duplication 
processing can be easily implemented. 

It is to be noted that the present invention is 
not limited to the above embodiment, and various 

20 modifications may be possible without departing from 
the scope of the present invention . 

For example, in the embodiment above, there is 
explained a case that only one volume group is managed 
by the volume-managing portion 12, and the data within 

25 the volume group is duplicated to the main dala cenLer 
3, the local data center 4 and the remote data center 
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G. However/ it is possible to consider a case where 
multiple volume groups exist, Tn this r.as^, multiple 
copy group relation definition data items 17 are 
generated, the number of which is equal to that of the 
existing volume groups. 

in the embodiment above, it is defined that the 
disk subsystem configuration data 19 is previously 
stored in the data duplication configuration- storing 
portion 13, prior to executing th* data riupl .1 c.a t.i nn 
processing. However, it ±3 possible to configure cuch 
that each disk subsystem obtains the disk subsystem 
configuration data 19. That is, the data 
duplication-conLrolliny porLion 11 issues a pair- 
making command between the local data r.ftntp.r 4 and th* 
remote data center 5 via the main data center 3. In 
such a manner, it is possible for the data 
duplication-controlling portion 11 to obtain the disk 
subsystem conf igur a Lion data of Lhe local data ceuLer 
4 and the remote data center 5 via the main data center 
3. Alternatively, without through the main data 
renter 3, the data rinpl i rati on-r.ont roiling portion 11 
may directly obtain the disk subsystem configuration 
data by setting a communication path and the like from 
the host computer 10 to the disk subsystem SVP 43, 53 
of . the data centers 4 and 5, respecLi vely . 

Further in the computer system of the embodiment 
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above, U is possible to configure such that a 
management computer for managing the overall, computer 
system is provided, in addition to the host computer 
system l. Fig. n ± s a schematic diagram showing a 
6 computer system to which provides a management 
computer. 

For the management computer, a general-purpose 
computer system dt> shown in Fig. 2 can be used, and 
it is connected to the computer system of the above 

10 embodiment via the network. In thia case, the 

management computer carries out a part of or all of 
the processes executed by the host computer system 1 
of the above embodiment. For example/ in the above 
embodiment, a user inputs the duplication condition 

15 data 18 from the input unit 904 of the host computer 
system 1. However, it is also possible to configure 
3uch that the user inputs the duplication condition 
data 18 from the Input unit of the management computer. 
Then, the management computer notifies the host 

20 computer system 1 of the duplication condition data 
18 thus inputted. 

Furthermore, the management computer may carry 
out the data duplication processing as shown in Fig. 
8, on behalf of the host computer system 1. In other 

25 words, the management computer obtains information 
(copy group definition data 16, disk subsystem 
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conf iquiation data 19 and the like) stored in the data 
duplication configuration-storing portion 13 of the 
host computer 1/ via the network. Then, the 
management computer executes the data duplication 
6 processing based on the data stored in the data 
duplication conf igur atlon-storinq portion 13, and 
transmits to the host computer system 1, the data of 
the ddLd duplication configuration-storing portion 13 
that has been updated by the processing- Then, the 
10 host computer system 1 receives the updated 
information of the data duplication 

configuration-storing portion 13, and transmits a 
command and the like, to the disk subsystems 30, 40, 
50 and so on, to instruct a generation of a copy group 

IB in accordance with the contents of update. 

Furthermore, it is also possible to configure 
cuch that the management computer may receive from a 
user a volume addition instruction against the 
volume-managing portion 12 of the host computer system 

20 1. In this case, the management computer can detect 
an addition of volume in advance- ThfirpfnrA, th* 
management computer carries out the volume addition 
processing of the aforementioned data duplication 
pro cc g g ing (ccc Pig. 9), by use of the copy group 

20 definition data 16 and the like obtained from the host 
computer system 1. Then, the management computer 
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tr aiistui Ls Lht! result of the processing to the host 
computer 1 together with an instruction for volume 
. addition. Accordingly/ it is not necessary for the host 
computer 1 to search tor a presence or non-presence 
6 of volume addition, and a processing in the entire 
system becomes simple. 

Furthermore, the management computer may control 
>>• the execution of starting or stopping operations by 

the data duplication-controlling portion 11 of the 
10 host computer system. 1* 

It is turther possible for the hose computer 
system 1 or the management computer to have a graphical 
user interface (GUI) to simplify data inputting by a 
user. Fig. 12 is a diagram showing an example of GUI 
16 to which the host computer system 1 or the management 
computer has. For example, this GUI displays on the 
output unit 905 the disk subsystems 30, 40 and 50 
connected with the host computer system 1/ following 
the connection topology. Then, the GUI receives a 
0 20 user instruction, creates information to generate a 

Igj copy group in any of the instructed disV subsystems 

30/ 40, and SO, and makes an instruction to the data 
duplication-controlling portion 11. Furthermore, by 
use of the GUI, the copy group information between the 
25 disk subsystems mav be visually displayed on the output 
unit 905. Accordingly, the user can select individual 
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j is aasy fn i nstrur.t th« host r.nmputfir system 1 to 

generate the volume image set 6. 




